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(54) DIGITAL SIGNAL RECORDING/REPRODUCING APPARATUS 



(57) A digital signal recording and reproducing 
apparatus has the following components: a digital infor- 
mation decoding circuit for outputting (a) a received dig- 
ital information signal by selecting a channel, and (b) a 
first analog signal by selecting and decoding either one 
of a selected digital information signal, and a repro- 
duced digital information signal of a recording medium; 
a recording and reproducing unit for outputting a repro- 
duced digital signal, comprising (a) a digital signal 
recording unit for inputting the digital information signal 
of the channel selected and output by the digital infor- 
mation decoding circuit, and for recording on the record- 
ing medium, b) a digital signal reproduction unit for 
reproducing the digital signal recoded on the recording 
medium, and (c) a first recording and reproduction unit 



for recording and reproducing an externally input analog 
video/audio signal on the recording medium as a sec- 
ond analog signal; a bus line for transmitting (a) the dig- 
ital information signal of the channel selected and 
output by the digital information decoding circuit to the 
recording and reproducing unit, and (b) a digital infor- 
mation signal output by the recording and reproducing 
unit to the digital information decoding circuit; and an 
analog information selecting circuit for selecting and 
outputting either one of (a) the first analog signal 
decoded by the digital information decoding circuit, and 
(b) the second analog signal reproduced by the record- 
ing and reproducing unit. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an apparatus 
for receiving, recording and reproducing digital video 
and audio information served through satellite broad- 
casting, and, more particularly, to a digital signal record- 
ing/reproducing apparatus which is compatible with the 
currently available analog recording method. 

BACKGROUND OF THE INVENTION 

[0002] At the present, digital satellite broadcasting 
services have been started in the United States as its 
beginning, in Japan and in Europe. In a digital satellite 
broadcasting of this kind, a high picture quality, a high 
sound quality and channel multiplexing have been real- 
ized by substantially compressing an amount of infor- 
mation signal containing video signal and audio signal 
with a digital signal compression technique. Also, 
decoders for decoding transmitted digital information 
signal into video signal and audio signal of analog for- 
mat have been spreading rapidly. 
[0003] At the same time, recording methods of the dig- 
ital signal such as DVC (Digital Video Cassette), DVHS 
(Digital VHS), etc. are in progress for practical use, in 
addition to analog recording methods of the currently 
existing VHS format, SVHS format, etc. as the home 
use VTR (Video Tape Recorder), so as to realize a 
recording of the video and audio signals for a long 
period of time without deterioration. Moreover, specifi- 
cations of digital interface have also been studied in 
order to transmit signals at a high speed without deteri- 
oration among those digital apparatus, and they are 
now in a process of standardization with the IEEE 
standard 1394 (IEEE: The Institute of Electrical and 
Electronics Engineers, Inc.), for example. 
[0004] Amid these developments, recordings with a 
higher picture quality and a longer time than the analog 
signal recording methods of the prior art have come to a 
reality with a decoder capable of receiving digital satel- 
lite broadcastings and a VTR of a digital signal record- 
ing method connected via a digital interface. 
[0005] One example of connecting such digital appa- 
ratus of the prior art is shown in Fig. 4. 
[0006] In Fig. 4, a decoder 35 receives a digital satel- 
lite broadcasting, and decodes it into analog 
video/audio signal. A VTR 36 is a recording and repro- 
ducing apparatus for recording and reproducing analog 
video/audio signals, e.g., analog signals in the VHS for- 
mat, etc., fed in through an input/output terminal 40, and 
also recording and reproducing digital signals, e.g., dig- 
ital signals in the DVHS format, etc., fed in through an 
input/output terminal 41. A TV monitor 11 is a monitor 
for displaying images and producing sounds by input- 
ting analog video/audio signals output from the decoder 
35 and analog video/audio signals output from the VTR 
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36, and it has two input terminals 43 and 44. 
[0007] The decoder 35 is provided with an input termi- 
nal 37, an output terminal 38 and an input/output termi- 
nal 39. The input terminal 37 inputs received digital 
s video/audio signals, and the output terminal 38 outputs 
decoded analog video/audio signals. Also, the input/out- 
put terminal 39 is a digital interface terminal for the 
decoder 35 to exchange digital signals with other appa- 
ratus. 

w [0008] In the VTR 36, the external input terminal 40 is 
for inputting analog video/audio signals, an output ter- 
minal 42 is for outputting reproduced analog 
video/audio signals, and the input/output terminal 41 is 
a terminal for digital interface. 
15 [0009] An output signal of the decoder 35 is fed to the 
first input terminal 43 of the TV monitor 1 1 , and an out- 
put signal of the VTR 36 is input to the second input ter- 
minal 44 of the TV monitor 1 1 . In viewing images and 
sounds by receiving a digital broadcasting program, the 
20 TV monitor 1 1 inputs analog video/audio signals from 
the output terminal 38 via the input terminal 43, and out- 
puts images and sounds of the program. 
[0010] Also, when recording a particular information 
received and selected among digital broadcasting pro- 
25 grams, the VTR 36 records digital signals of the images 
and sounds with a digital signal recording method by 
connecting the decoder 35 and the VTR 36 with a cable 
for the digital interface. When reproducing digitally 
recorded signals, the decoder 35 reads the digital sig- 
30 nals from the VTR 36 via the digital interface, decodes 
them into analog video/audio signals within the decoder 
35, and outputs the analog video/audio signals from the 
output terminal 38. Then, the TV monitor 1 1 inputs the' 
output signals through the input terminal 43 of the TV 
35 monitor 1 1 , and displays the images and produces the 
sounds. 

[0011] Next, when a ground wave broadcasting, etc. 
is received, analog video/audio signals are input from a 
tuner (not shown in the figure) via the input terminal 40, 
40 and they are recorded in a magnetic tape with an analog 
signal recording method such as the VHS format. When 
the magnetic tape, recorded in the analog format as 
above, is played-back with the VTR 36, the video/audio 
signals are output from the-output terminal 42, they are 
45 then fed to the input terminal 44 of the TV monitor 1 1 , 
and the TV monitor 11 displays the images and pro- 
duces the sounds. 

[001 2] As described, the TV monitor 1 1 inputs analog 
signals from the first input terminal 43, when receiving 
so and viewing a digital broadcasting, and when reproduc- 
ing and viewing recorded digital video/audio signals 
with the VTR 36. Also, when reproducing analog 
video/audio signals recorded in the existing VHS for- 
mat, etc., the TV monitor 11 inputs the analog signals 
55 from the second input terminal 44. 

[001 3] Accordingly, a viewer must switch an input to 
the monitor, when receiving and viewing a digital broad- 
casting, and when reproducing and viewing recorded 
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digital video/audio signals with the VTR 36, or when 
reproducing analog video/audio signals recorded in the 
existing VHS format, etc. 

[001 4] One of the reasons for necessitating two input 
terminals on the TV monitor is that it is not desirable, in 
view of concern about a copyright, to provide a condi- 
tion allowing a digital signal to be taken out of a decoder 
in a form of easily decodable digital signal. In other 
words, a digital signal output from the decoder 35 via 
the digital interface shall not be an easily decodable dig- 
ital signal. Hence, the decoder for digital broadcasting 
must decodes digital information signal it inputs, and 
outputs it as an analog signal. Also, when utilizing other 
recording apparatus for digital signals, the digital signals 
shall not be easily decodable signals. 
[001 5] For the above reason, if a decoder for digital 
broadcasting and a VTR for digital broadcasting having 
a compatibility with the existing analog recording 
method are composed separately, an input for the TV 
monitor must be switched every time when receiving 
and viewing a digital broadcasting, and when reproduc- 
ing and viewing signals recorded with the existing ana- 
log recording method such as the VHS format, etc. It is 
especially annoying for an elderly viewer not familiar 
with manipulation of the audio/video apparatus to switch 
a source of audio/video signals by using a selector. 
Moreover, the viewer is afflicted even more with this 
problem, if the TV monitor is equipped only with one 
input terminal. Therefore, it is desirable to make 
audio/video apparatus capable of outputting a program, 
which is determined as what is desired to watch, to a TV 
monitor without requiring a switching manipulation. 
[0016] The present invention is derived in considera- 
tion of the above-described problem of the prior art, and 
it aims at realizing a digital signal recording and repro- 
ducing apparatus, which is capable of providing an 
enjoyment of receiving new services of the digital 
broadcasting without necessitating to switch an input of 
a TV monitor, and viewing and listening to images and 
sounds that is recorded with the existing analog record- 
ing method such as the VHS format. 
[0017] Although the VTR 36 records a signal fed 
through the input terminal 40 in the analog format, an 
input of the TV monitor 1 1 must be switched, even when 
it digitally records input analog video/audio signals by 
compressing them such as with the DVC. While the 
VHS format has been described as an analog recording 
method, a switching manipulation is also necessary in 
the same manner even with other analog recording 
methods such as the SVHS format, the p format, etc. 

DISCLOSURE OF THE INVENTION 

[0018] A digital signal recording and reproducing 
apparatus of the present invention has a digital informa- 
tion decoding circuit for outputting (a) a digital informa- 
tion signal of a channel selected among those received, 
and (b) a first analog signal by selecting and decoding 



one of a selected digital information signal, and a repro- 
duced digital information signal of a recording medium 
fed in from the outside; a recording and reproducing unit 
for outputting a reproduced digital signal, comprising (a) 

5 a digital signal recording unit for inputting a digital infor- 
mation signal of the channel selected and output by the 
digital information decoding circuit, and for recording on 
a recording medium, (b) a digital signal reproduction 
unit for reproducing the digital signal recorded on the 

w recording medium, and (c) a second recording and 
reproduction unit for recording and reproducing an 
externally input analog video/audio signal on the record- 
ing medium as a second analog information; a bus line 
for transmitting (a) the digital information signal of the 

is channel selected and output by the digital information 
decoding circuit to the recording and reproducing unit, 
and (b) the digital information signal output by the 
recording and reproducing unit to the digital information 
decoding circuit; and, an analog information selecting 

20 circuit for selecting and outputting either one of (a) the 
first analog signal decoded by the digital information 
decoding circuit, and (b) the second analog signal 
reproduced by the recording and reproducing unit. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

Fig. 1 is a block diagram depicting an overall struc- 
30 ture of a digital signal recording and reproducing' 
apparatus of an exemplary embodiment of the 
present invention; 

Fig. 2 is a block diagram depicting an internal struc- 
ture of a digital information decoding unit of the dig- 
35 ital signal recording and reproducing apparatus of 
the exemplary embodiment of the present inven- 
tion; 

Fig. 3 is a block diagram depicting an internal struc- 
ture of a recording and reproducing unit of the dig- 
40 ital signal recording and reproducing apparatus of 
the exemplary embodiment of the present inven- 
tion; and 

Fig. 4 is a block diagram of a system of the prior art 
for receiving and recording digital broadcasting. 

45 

THE BEST MODE FOR CARRYING OUT THE INEVN- 
TION 

[0020] A digital signal recording and reproducing 
so apparatus of an exemplary embodiment of the present 
invention is described hereinafter by referring to Fig. 1 
through Fig. 3. 

[0021 ] In Fig. 1 , the digital signal recording and repro- 
ducing apparatus 1 comprises a digital information 
55 decoding unit 2, a recording and reproducing unit 3, and 
a selecting unit 4, and it outputs a video/audio signal to 
a TV monitor 1 1 via an output terminal 7. 
[0022] The digital information decoding unit 2 decodes 
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a digital information signal it receives via an input termi- 
nal 5, and outputs the output signal to the selecting unit 
4 as a first analog videc'cudio signal. In here, the "dig- 
ital information signal" eceives means a signal, for 
which a digital informatio* . service signal, etc. in broad- s 
casted or transmitted teletext, etc., beside a video sig- 
nal and an audio signal, are collectively called. 
[00231 The recording and reproducing unit 3 records 
an analog video/audio signal fed through an input termi- 
nal 6 as an analog signal with a second recording to 
method when recording the analog video/audio signa^ 
reproduces the signal when reproducing the signal, and 
outputs the output signal to the selecting unit 4 as a sec- 
ond analog video/audio signal. 

[0024] Further, the digital information decoding unit 2 is 
and the recording and reproducing unit 3 are connected 
with a bus line 89 between an input/output terminal 8 
and an input/output terminal 9. 
[00251 The digital signal recording and reproducing 
apparatus 1 transfers a digital signal from the digital 20 
information decoding unit 2 to the recording and repro- 
ducing unit 3 via the bus line 89, and records the digital 
signal as it is on a recording medium with a first record- 
ing method, when recording the digital video/audio sig- 
nsl 

[0026] Also, the digital signal recording and reproduc- 
ing apparatus 1 reads the digital signal from the record- 
ing medium in the recoiding and reproducing unit 3. 
outputs the digital signal to the digital information 
decoding unit 2 via the input/output terminal 9 and the 30 
bus line 89, decodes it with a decoder in the digital infor- 
mation decoding unit 2, and outputs to the selecting unit 
4 when reproducing the digital video/audio signal. 
[0027] The recording and reproducing unit 3 of this 
kind is provided with a second recording and reproduc- 3S 
ing unit for recording and reproducing analog signal, 
and a first recording and reproducing unit for recording 
and reproducing digital signal. 

[0028] The selecting unit 4 defines an analog informa- 
tion selecting unit for switching between the first analog 40 
video/audio signal output by the digital information 
decoding unit 2 and the second analog video/audio sig- 
nal output by the recording and reproducing unit 3. An 
oulput of the selecting unit 4 is supplied to an input ter- 
minal 1 2 of the TV monitor 1 1 via an. output terminal 7. 4S 
[0029] Further, the recording and reproducing unit 3 
examines a signal recorded on the recording medium to 
distinguish between an analog recording method and a 
digital recording method, and outputs a recording 
method identification signal from an output terminal 10 so 
[0030] As has been described, the digital signal 
recording and reproducing apparatus 1 is constituted so 
as to output analog video/audio signal of one system 
selected by the selecting unit 4 via the output terminal 7. 
[0031] The digital information decoding unit 2 and the 55 
recording and reproducing unit 3 of the digital signal 
recording and reproducing apparatus 1 are hereinafter 
described in details by referring to Fig. 2 and Fig. 3 



respectively. 

[0032] The RF signal of a digital information signal fed 
in from an input terminal 20 is fed to a tuner 1 3. in Fig.2. 
The tuner 13 carries out a selection, demodulation, etc. 
of a digital information signal broadcasted by a specific 
transponder in the satellite broadcasting. An enor cor- 
rection circuit 14 corrects an error generated upon the 
digital information signal during transmission. A 
descrambler 15 descrambles, according to a sub- 
scribers information, etc. to convert into a signal which 
is deccdable by a video/audio decoder 19 provided in 
the succeeding stage. In this connection, it is assumed 
that the received video/audio signal is a digital signal 
conforming to the MPEG2. etc. as an example. 
[0033] A channel selection circuit 1 6 selects a specific 
digital information signal among a plurality of digital 
information signals containing information of images, 
sounds, etc., that are multiplexed within a same trans- 
ponder. The channel selection circuit 16 outputs ihe 
selected digital information signal to an l/F circuit 17 and 
a switching circuit 18. The switching circuit 18 outputs a 
digital information signal to the video/audio decoder 19 
by selecting either one of the digital information signal 
output directly by the channel selection circuit 16 and 
the digital information signal fed via the l/F circuit 17. 
[0034] The 1/F circuit 1 7 transmits a digital information 
signal such as a digital video/audio signal, etc. to the 
recoiding and reproducing unit 3 via the bus line 89 
between the input/output terminals 8 and 9. The l/F cir- 
cuit 17 converts the selected digital information signal 
into a signal compatible to a specification of the record- 
ing and reproducing circuit 3. when recording the digital 
information signal. The l/F circuit 17 converts the d.grtal 
signal fed from the recording and reproducing unit 3 into 
a signal decodable by the video/audio decoder 19. 
when reproducing the digital signal. 
[0035] The recording and reproducing unit 3 is 
described next by referring to Fig. 3. First, an operaton 
is described in the recording and reproducing unit 3. 
when an analog video/audio signal is fed from the out- 

side. , 
[0036] When recording the analog video/audio signal, 
the analog video/audio signal fed through an input ter- 
minal 28 is fed to an analog video/audio signal record- 
processing circuit 22, and it is processed for recording 
with an AGC. damping, emphasizing. FM modulation, 
etc in order to make it suitable for recording on a mag- 
netic tape 34. Then a recording signal conforming to a 
specification of an analog recording method of the sec- 
ond recording format, the VHS format for example, is 
recorded on the magnetic tape 34 via a recording head 
30 

[0037] A signal reproduced via a reproducing head 31 
is fed to an analog video/audio signal reproduction- 
processing circuit 23. and an analog video/audio signal 
is output from an output terminal 29 after it is processed 
with FM demodulation, de-emphasizing, TBC, dropout 
correction, etc.. when reproducing the analog 
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video/audio signal. At the same time, an analog-record- 
ing/digital-recording distinguishing circuit 27 distin- 
guishes the signal recorded on the magnetic tape 34 
between an analog and a digital during the reproducing, 
and outputs a recording method identification signal to 
the selecting unit 4 as a switching control signal. 
Accordingly, the analog-recording/digital -recording dis- 
tinguishing circuit 27 functions as a selecting unit con- 
trol circuit. 

[0038] The recording methods are distinguishable by 
detecting a difference in forwarding speeds of the mag- 
netic tape and presence of a synchronizing signal with 
each recording method. It is also feasible by detecting a 
reproduction output, etc., from each of the magnetic 
heads, if a separate magnetic head is used for each 
recording method. 

[0039] Described next is a case where a digital infor- 
mation signal received by the digital information decod- 
ing unit 2 is recorded in the recording medium, by 
referring to Fig. 2 and Fig. 3. 

[0040] The input/output terminal 8 of the digital infor- 
mation decoding unit 2 and the input/output terminal 9 
of the recording and reproducing unit 3 are connected 
with the bus line 89, so that the l/F circuit 17 of the dig- 
ital information decoding unit 2 and the l/F circuit 24 of 
the recording and reproducing unit 3 mutually input and 
output the digital information signals to and from the bus 
line 89 via the input/output terminal 8 and the input/out- 
put terminal 9 respectively. 

[0041] The digital information signal to be recorded 
and reproduced is fed to the l/F circuit 24 through the 
input/output terminals 8 and 9, and converted into a sig- 
nal suitable for processing. The signal processed by the 
l/F circuit 24 is fed to a digital signal record-processing 
circuit 25, and it is processed for an addition of error cor- 
rection code, addition of synchronizing signal, modula- 
tion, etc. in order to make it suitable for recording on a 
magnetic tape. The information signal is then recorded 
on the magnetic' tape 34 in the, first recording format 
with a recording head 32. 

[0042] In case of reproducing the digital information 
signal, the signal reproduced by a reproducing head 33 
is fed to a digital signal reproduction-processing circuit 
26, and it is output to the l/F circuit 24, after processed 
for reproducing such as a reproduction equalization, 
PLL, detection of the synchronizing signal, a time-base 
correction, an error correction, etc. The l/F circuit 24 
converts the reproduced digital information signal again 
into a signal that is feasible for the digital information 
decoding unit 2 to input. The l/F circuit 17 converts the 
digital signal fed from the recording and reproducing 
unit 3 via the bus line 89 into a signal feasible for decod- 
ing by the video/audio decoder 19. The information sig- 
nal reproduced in this manner is decoded into an analog 
video/audio signal in the digital information decoding 
unit 2. 

[0043] The connection with the TV monitor 1 1 can 
become a single line, as shown in Fig. 1 , by selecting an 



output signal of the digital information decoding unit 2 
and an output signal of the recording and reproducing 
unit 3 with the selecting unit 4, in the manner as 
described above, thereby allowing the TV monitor to be 

5 used to carry a single input terminal 

[0044] Also, a decoded digital signal only exists within 
the digital signal recording and reproducing apparatus 
1 , and it does not exit outside of the apparatus, so as not 
to require a terminal for supplying the digital signal to 

10 the outside. Accordingly, it can protect a copyright of the 
digital information signal. 

[0045] Although the recording head and the reproduc- 
ing head are separated both in the analog recording 
method and in the digital recording method, as has 

15 been described, a video/audio signal can be recorded 
and reproduced by using a common head for recording 
and reproduction. Moreover, the video/audio signal can 
be recorded and reproduced back by using a common 
head for the analog recording method and the digital 

20 recording method. Furthermore, although in the above 
description, an analog signal input-from the outside is 
recorded in the analog format, the video/audio signal 
can be recorded and reproduced with a recording and 
reproduction circuit for digital recording such as the 

25 DVC. If this is the case, the part for recording and repro- 
duction processing suitable for the digital recording can 
be commonly utilized, while requiring a process of com- 
pression. 

30 INDUSTRIAL APPLICABILITY 

[0046] As has been described, a digital signal record- 
ing and reproducing apparatus of the present invention 
realizes an enjoyment of receiving new services of the 

35 digital broadcasting, and also viewing a played -back 
program that is recorded in the existing analog record- 
ing method without switching an input of a TV monitor at 
each time, with an addition of a considerably simple 
structural element of a selecting unit. 

40 [0047] Also, since a decoding function of a digital 
information signal and a recording and reproducing 
function are combined into one body, an interface 
between each blocks can be freely designed which can 
bring an advantage of reducing a size of the circuit. 

45 [0048] Moreover, it can protect a copyright of the dig- 
ital information, because a decoded digital signal never 
exits outside of the digital signal recording and repro- 
ducing apparatus. 

so Reference Numerals: 

[0049] 



1 Digital signal recording/reproduc- 
55 ing apparatus 

2 Digital information decoding unit 

3 Recording/reproducing unit 

4 Selecting unit 
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Input terminals 
Output terminals 
Input/output terminals 
TV monitor 
Tuner 

Error correction circuit 
Descrambler 
Channel selecting circuit 
l/F circuit 
Switching circuit 
Video/audio decoder 
Analog video/audio signal record- 
processing circuit 
Analog video/audio signal repro- 
duction-processing circuit 
l/F circuit 

Digital signal record-processing cir- 
cuit 

Digital signal reproduction- 
processing circuit 
Analog-recording/digital-recording 

distinguishing circuit 
Recording heads 
Reproducing heads 
Magnetic tape 
Bus line 
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tion decoding unit; and, 

an analog information selection unit for select- 
ing and outputting either one of (a) the f irst ana- 
log signal decoded by said digital information 
decoding unit and (b) the second analog signal 
reproduced by said recording and reproducing 
unit. 

2 The digital signal recording and reproducing appa- 
ratus according to claim 1, further comprising a 
selecting unit control circuit for inputting the digital 
signal output by said f irst recording and reproduc- 
tion means and the second analog signal repro- 
duced by said second recording and reproduction 
means, distinguishing the signal recorded on said 
recording medium between an analog recording 
method and a digital recording method, and output- 
ting a recording method identification signal to said 
selecting unit. 

3 The digital signal recording and reproducing appa- 
ratus according to daim 1 or claim 2, wherein the 
second recording and reproduction unit of said 
recording and reproducing unit records and plays 
back an analog signal with one of the VHS format 
and the SVHS format. 



Claims 



35 



40 



A digital signal recording and reproducing appara- 30 
tus comprising: 

a digital information decoding unit for output- 
ting (a) a received digital information signal by 
selecting a channel, and (b) a first analog sig- 
nal by selecting and decoding one of said 
selected digital information signal, and a repro- 
duced digital information signal of a recording 
medium fed from the outside; 
a recording and reproducing unit for outputting 
a reproduced digital signal, including (a) a dig- 
ital signal recording means for inputting and 
recording on said recording medium the digital 
information signal of the channel selected and 
output by said digital information decoding unit, 
(b) a digital signal reproduction means for 
reproducing the digital signal recorded on said 
recording medium, and (c) a second recording 
and reproduction means for recording and 
reproducing an externally input analog 
video/audio signal on said recording medium 
as a second analog information; 
a bus line for transmitting (a) the digital infor- 
mation signal of the channel selected and out- 
put by said digital information decoding unit to 
the recording and reproducing unit, and (b) the 
digital information signal output by said record- 
ing and reproducing unit to said digital mforma- 
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